Structural details

Details of the Rietveld refinement for the 2D freestanding film:
The Rietveld refinement of the XRD pattern shown in Fig 7C was performed with the TOPAS software. Although this software is designed for 3D crystals, we used a quasi 2D model to simulate the structure of the 2D crystals. Therefore, we first analyzed the symmetry of the 2D crystal structure which is constructed of edge-sharing octahedra. Such a layer of equal octahedra has the plane group p3m1. For the refinement with TOPAS, the space group P3 m1 (no. 164) was used, which results in stacking of identical 2D layers in an eclipsed fashion along the c-axis, such that the 2D projection of the 3D structure along c is identical to that of a single layer. In order to simulate a quasi 2D structure, we chose an arbitrary but very large value for the separation of the S-Sn-S layers along the c-axis (here: 330 Å). Using a very large cell still results in discrete reflections in reciprocal space instead of continuous rods as expected for a true 2D crystal, but already a small broadening of the discrete reflections applied to the model leads to the continuous behavior as expected for a true 2D crystal, which would be obtained as a limit when the layer separation reaches infinity. 
